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Introduction
One of the basic properties of the household production model applied by economists to the determination of fertility is that the quantity of children a family has is the outcome of one of a large set of family decisions influenced by a common set of relative shadow prices corresponding to different activities ( [ 2 ] , [ 17] , and [29 ] ). In this study an economic framework derived from the general household model is applied to household behavior in rural-agricultural areas of less-developed countries (LDCb) where the pecuniary contributions of children may not be insignificant. Decisions which are jointly associated with child investment --family size, schooling, and child labor-force participation--are examined simultaneously in an econometric analysis utilizing district-level data from the 1961 Census of India to obtain a multi-dimensional test of the applicability of the household economic framework to developing countries and to identify possible policy instruments which might alter the demand for children and child schooling. It is also shown that the joint estimation approach utilized,by taking advantage of the symmetry properties of the household model, provides potentially more information on the relative magnitudes of price and income elasticities when data on potential full family income are not available than the. more common technique of estimating one behavioral relationship, such as fertility(as in [ 5 ] , [27 ] , [28] ).
The empirical results obtained support the usefullness of the household model in the LDC context and suggest the importance of price effects associated with the economic-contribution of children as well as the mother in the allocation of family -2- resources to children and child schooling. Variables positively correlated with the pecuniary returns to child labor--size of landholdings, agricultural productivity, and child wage rates--appear to be positively related to fertility and child labor-force participation and negatively correlated with child schooling. The wage rates of adult women, however, have a negative effect on family size and a positive influence on the school enrollment rates of children.
Economic Framework
A large number of household models can be carved out of the gen~ral household production framework (see [ 5 ] , [ 7 ] , [15 ] , and [28 ] ) by both restricting the set of commodities Z providing utility to the parental decision-makers and/or by imposing restrictions on the characteristics of the household production relations. To focus on the multiple activities of children in LDCs we assume that parents maximize a utility function, 1 (1) composed of four commodities,
of each commodity j. Children also work T units of time at a wage rate WC w and the husband and wife spend T M (full time) and T units of time
in employment and earn wage rates WH and Ww respectively. Child schooling, in the traditional rural environoment of an LDC for which the model is formulated, is assumed to yield negligible p~cuniary returns~
Noting that expenditures on goods must equal total income, including non-earnings income V, and that the time allocated by the wife and children to household production and market work cannot exceed their full time n w and n N, the full income (F) constraint can be written as (3), where X., 
+ NL~PLXL = tL W ) + S(p X + t W ) C C S S SW W (= average) input coefficients of goods and time used in the household procution of commodity j.
Maximization of (1) subject to (3) yields a set of commodity shadow prices nj corresponding to the commodity set: nN = PNXN + tNwww -Twcwc
The shadow price of children is thus a positive function of the price of the goods used to produce children, the wage of the wife and the levels of child schooling and leisure 4 chosen but is negatively related to total earnings per child. The shadow prices of child schooling and leisure, however, are positively correlated with the number of children and the opportunity cost of school attendance and child leisure, the child wage rate.
-4-
The compensated substitution elasticities of the three child investment commodities with respect to the child wage n~w , derived by totally J c differentiating the first order conditions, noting that the symmetry of the bordered Hesian implies that the sum of own and cross compensated substitution elasticities must equal zero, can be written as (4): (4) n*w = 11~ ( If full income cannot be held constant, the uncompensated substitution elasticities become relevant. The uncompensated wage elasticity formula, ex- and leisure elasticities with respect to the child wage and A are not similarly restricted, (7) suggests that the greater the share of child earnings in the shadow prices (a.) and the smaller the contribution of each J child to full family income ($ ) the more likely the compensated and unc compensated child wage effects will be alike in sign. Similarly, while nEN and nLW must exceed zero, no restriction is placed on the sign of w w the uncompensated elasticity of N with respect to the wife's wage, but the compensated substitution effect is more likely to dominate the income effect on 1 demand for children the higher the time value intensity differential between nN and ns, the greater as, and the lower the wife's contribution to full family income.
Expressions (4), (5) ' (6), and (7) (5) and (7),would suggest that the relevant positive parameter estimates in the fertility regression also represent a substitution effect.
To assess the importance of the economic contribution of children in child investment decisions we thus exploit the symmetrical properties of the model by simultaneously estimating five regression equations explaining the cross-sectional variation in fertility, sex-specific child school enrollment and child labor-force participation rates in the rural population Table l ; data sources are given in the Appendix.
Child wage rates and land productivity are the variables assumed to be endogenous, functions as well as determinants of the fertility behavior of families and the labor force and schooling behavior of children at the aggregate lsvel. To obtain consistent parameter estimates the equations are 10 thus estimated using two-stage least squares (TSLS). The exogenous variables excluded from (9) used to identify the system are also listed in Table 1 .
The matrix of coefficient signs of the empirical counterparts to the exogenous variables of the model forthcoming under conditions in which substitution dominate income effects (noting that child labor-force participation is the complement of child time in school and at leisure )is given in Per cent male children enrolled in school [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] 68.6
Per cent female children engaged in cultivation, 21 Notes to Table 1 aChild-woman ratio divided by 1: P .. B., where i =age-group of women, (ii) The sununary measure of the distribution of landholdings, the Kuznets ratio, is used to test for possible non-linearities in the effects of land holdings on the decision variables. Among small landholders the returns from (unpaid) family labor may be negligible and thus increases or-decreases in land size might not have a significant impact on fertility or school enrollment. Similarly, for parents owning very large land holdings, the returns to schooling children might be higher and the economic contribution of children less important since schooling might improve the child's ability to eventually manage and operate a large enterprise. Thus, the higher the ratio of inequality, i.e., the greater the number of small landholders and the larger the holdings of the large landowners, the lower would be aggregate fertility and the higher school enrollment in the district.
-10- (iv) The proportion of the total district population defined as 'rural' is included in the set of independent variables to assess the effects of proximity to urban areas on rural child investment behavior. Since all the other data used in this study pertain to the rural population, the coefficient of this variable should not therefore be interpreted as an indicator of rural-urban behavior differentials. The rurality of a district may negatively influence rural school enrollment to the extent that the returns to schooling are higher in non-agricultural jobs and the probability of obtaining non-agricul tural employment is positively correlated with proximity to urban areas; similarly, the more rural the district the more likely children are to be employed in agriculture.
-11-
The Results
The TSLS coefficient estimates for the five structural equations are reported in Table 3 . Elasticities, computed at the sample means for the most significant variables are displayed in Table 4 . The results as a whole suggest the general importance of price effects in the allocation of resources among child-related activities in rural India, as indicated by the conformity of the sub-set of coefficient signs corresponding to the wage and agricultural input variables to the matrix of expected signs of high--a 10 percent increase in the child wage rate appears to be associated with a 6 percent rise in the age-adjusted child-woman ratio ~2 Land size, assumed to be complementary with child labor, also has a positive and significant effect on the child-woman ratio and its relation to the fertility measure appears to be non-linear, as expected. The sign of the Kuznets ratio coefficient thus suggests that reducing the inequality of landholdings would increase family size in India. The coefficient of the land productivity variable is insignificant, however.
The results also suggest that a rise in the wage rates of adult women by ten percent would decrease the child-woman ratio by almost 8 percent,
indicating the dominance of the substitution over the income effect, as found by Mincer [17 ] for the U.S. and Wilkinson [27 ] No evidence is obtained that the degree of urbanization significantly influences the size of rural families.
(ii) Sex-specific school enrollment. To test for significant differences in the overall structure of the male and female enrollment equations, statistical tests ( [ 6 ] and [ 12] ) were performed, treating the two equations as if they were estimated from two separate samples. These revealed the set of coefficients in each (while alike in signs) to be significantly different at the 5 percent level. The variables assumed to be positively associated with the marginal value product of children in agriculture--land size, productivity and the child wage--display negative coefficients in both the male and female equations, however, and all are statistically significant except for that of the child wage in the male equation. In that equation, however, the three wage variables are highly collinear--the set of wage rates are jointly significant (F-test, 5 percent level).
The coefficient of the Kuznets ratio is also statistically significant in both equations and displays a positive sign, opposite to that in the family size equation, suggesting that a more equal distribution of land is associated with lower school enrollment rates. These results, in conjunction with the family size equation paramet~r estimates, thus suggest the existence of a -13- shado~~~e structure in India favorable to large families and inducing low rates of child investment through formal schooling--the shadow wage of children appears to be a strong deterrent to schooling and at least a significant offset to the cost of large families.
The coefficient of the female wage rate is positive in both enrollment equations as predicted by the model; where women earn wage rates ten percent above the mean, the school enrollment rates of girls are higher by almost thirty percent. Thi~ relationship would appear to be due to both a substitution and an income effect, since the existence of a strong substitution away from (time-intensive) children as a consequence of a female wage rise is indicated in the family size equation. The significant positive coefficien1Sfor the high-level female schooling variable in the two enrollment equations, combined with the family size results, suggest that,more highly educated as well as better-paid women in rural India tend to invest more intensively and less extensively in children.
Higher schooling levels of adult males, at both the primary and higher levels, appear to be significantly associated only with higher levels of male school enrollment; the negative signs of the male wage coefficient in both equations are a puzzle, however. Lack of proximity to urban areas significantly reduces the enrollment rates of rural males, but· not of females. 
